This study examines the competitive price effect of Wal-Mart Supercenters on national brand and private label grocery prices in New England. For this purpose, we use primary price data collected on a basket of identical products from six Supercenters in Massachusetts, Connecticut, and Rhode Island as well as a sample of conventional supermarkets. Taking into account demographics, store characteristics, and market conditions, we estimate the average prices charged by (1) Supercenters, (2) supermarkets competing directly with Supercenters, and by (3) supermarkets geographically distant from Supercenters. By comparing prices at competing stores and at distant stores, we show that the effect of Wal-Mart Supercenters is to decrease prices by 6 to 7 percent for national brand goods and 3 to 7 percent for private label goods. Price decreases are most significant in the dry grocery and dairy departments. Moreover, WalMart sets prices significantly lower than its competitors in the food industry. 
The discount retailer Wal-Mart has been a popular topic of discussion and debate for more than a decade. Much of the recent controversy surrounding Wal-Mart in the economic literature and the popular press has focused on food retailing. Wal-Mart's meteoric rise to dominance in the U.S.
food retailing has motivated efforts to understand the effects of Supercenter stores on consumers, competitors, and the economy in general. The primary objective of this study is to estimate the competitive effect of Wal-Mart Supercenters on prices at conventional supermarkets, i.e., the extent to which Supercenters bring about a decrease in their rivals' price. Additionally, we estimate price differences between Supercenters and conventional stores to determine the savings realized by shopping at Supercenters. We examine these two objectives separately for national brands and private labels to determine whether Supercenters impact differently the two labels.
Supercenters are Wal-Mart stores that offer entire lines of groceries in addition to all of the usual wares found at conventional Wal-Mart stores. Wal-Mart became the largest food retailer in the United States in 2003, largely through the expansion of Supercenters, and is currently the leading grocer worldwide (Progressive Grocer, 2005) . By the end of 2003 there were 1,376
Supercenters in the United States, with over 1,000 more planned for construction by 2008 (Bianco and Zellner, 2003) . Much of the Supercenter expansion is projected to take place in regions such as New England and California, where Wal-Mart is newer and has a smaller presence compared to the South and Midwest, where the firm originated.
Supercenters are the subject of as much, if not more, controversy than conventional WalMart stores. A glance at news headlines on any given day reveals that Wal-Mart is confronting opposition from citizens and local governments in many of the locations where it chooses to erect Supercenters. The public outcry is spurred partly from Wal-Mart's low wages and substandard health care benefits to its non-unionized employees. Family-supporting jobs are lost when employee-unionized rivals go out of business due to Wal-Mart's entry (Daykin, 2006) . For that reason, opposition in California has been particularly strong. Wal-Mart's announcement that it would open 40 Supercenters in this state led to a four-month strike of grocery unions in 2003 to protest the cuts made in labor expenses by rival chains to compete. In 2004, residents of a suburb of Los Angeles protested and voted against the construction of a Supercenter citing low wages paid to employees and Wal-Mart's refusal to allow labor unions (Zwiebach, 2004; Hudson and McWilliams, 2006) . In the U.S. Northeast and in urban areas, the outcry also stems from the store image. The construction of a store in Miami was blocked on the grounds that "its sprawling, suburban aesthetics and low-end appeal didn't conform to the city's architectural and social vision for the project" (Hudson and McWilliams, 2006) .
Despite the ongoing controversy and the growing importance of Supercenters in all aspects of food retailing, the economic literature remains relatively scarce on the economic impact of Wal-Mart Supercenters. This is partly due to the absence of a data source; Wal-Mart does not participate in any of the public data collection services. Franklin (2001) examined the impact of Wal-Mart Supercenters on market concentration in the 100 largest U.S. metropolitan areas in 1993 and 1999. He found that Supercenters have no significant effect on supermarket concentration. However, the market share obtained by Supercenters increases with time and is inversely proportional to the income of the local consumers in metropolitan areas.
While there is no evidence in the literature that Supercenters are responsible for the closing of supermarkets, Supercenters have been found to have a negative effect on the sales of conventional supermarkets. Capps and Griffin (1998) Wal-Mart Supercenters follow a different pricing strategy than most supermarkets. This may affect how supermarkets compete in price when a Supercenter is present. All Wal-Mart stores use Everyday Low Pricing (EDLP), meaning that all products are marked up by the same percentage regardless of the price at which they were acquired (Vance and Scott, 1994) . Sales, promotions, and advertising do not play heavily into the practice of EDLP. Most supermarkets, by contrast, employ High-Low Pricing (HLP), whereby most products are given a high markup but a percentage of goods, changing on a regular basis, are put on promotion. In many cases, promotional items are sold at a loss to the store with the intent to increase customer traffic. Using a game theoretical approach, Jones (2004) demonstrated that EDLP is profitable for Supercenters because it creates a stark difference in prices from supermarkets. Moreover, supermarkets would be more profitable if they switched to EDLP when competing with Supercenters. Supporting this notion, many of the largest supermarket chains in the nation are gradually lowering their prices and decreasing the frequency and size of promotions at some of their locations (Adamy, 2005) .
With the EDLP strategy and its countervailing market power towards manufacturers (Dobson and Waterson, 1999; Chen, 2003; Wilke, 2004) , Wal-Mart sets prices lower than its competitors.
According to a 2002 UBS Warburg study, Wal-Mart Supercenters' prices are, on average, 14 percent lower than competing supermarkets (Bianco and Zellner, 2004) . Studies surveyed by Hausman and Leibtag (2005) show Wal-Mart prices to be 8 to 27 percent lower than large supermarket chains.
To date however, the impact of Wal-Mart Supercenters on prices at conventional supermarkets has not been explored much in the literature, with the exceptions of the studies by Woo et al. (2001) and indirectly, Hausman and Leibtag (2005) . Woo et al. monitored prices at conventional supermarkets both before and after the entry of a Wal-Mart Supercenter in the Athens, Georgia area. Their results showed that supermarkets lowered their prices significantly prior to the Supercenter's entry, but that prices gradually rose back to their original levels following entry. The only supermarkets showing lasting effects from the Supercenter entry were those with the highest prices at the beginning of the study. Hausman and Leibtag used an ACNielsen household panel data for 1998-2001 to study the consumer welfare impact of WalMart in the U.S. food market by estimating the compensating variation. The compensating variation is broken into two parts: a variety effect from having access to a new outlet, and an indirect price effect associated with the decrease in price from existing outlet. They estimate the variety effect to be 20.2 percent of food expenditure, and the indirect price effect to be 4.8 percent of food expenditure. Thus, they find a substantial benefit for households who have the choice to shop at Supercenters, i.e., a total welfare effect of 25 percent of food expenditure.
This study contributes to the literature on the economic impact of Wal-Mart Supercenters and is unique in four respects. First, we estimate both the competitive effect of Supercenters on prices of competitors and the discount realized by shopping at a Supercenter, by grocery department. Second, given that Wal-Mart does not participate in any of the public data collection services, we use a unique data set consisting of prices collected directly off the shelves of the stores sampled. Third, we focus on the effect of Supercenters in the states of New England (Connecticut, Massachusetts, and Rhode Island), a new region of expansion for Supercenters and also a region that is both wealthier and more densely populated than the U.S. South and Midwest, where Supercenters originated. Fourth, we conduct separate analyses for national brand and private label products. National brand products are obtained from national distributors and therefore are identical across all stores. National brand products are more heavily advertised and are more popular among higher income shoppers. Private label products, alternatively, are produced through a form of vertical coordination and are heterogeneous across different chains.
Despite having higher markups, they are universally cheaper than their national brand substitutes and appeal to lower income shoppers.
1 Examining separately national brands and private labels enables us to shed some light on the impact of Supercenters on the national brand/private label margin and on strategic efforts by supermarkets to maintain consumer loyalty.
Data
Because Wal-Mart does not participate in any public data collection services, it was necessary to gather primary price data. The data were gathered from 18 stores throughout the states of Trade Dimensions Retail Data Directory, we selected stores that shared many similarities with the six competing supermarkets in terms of size, market conditions, and demographics. The 54 products sampled in this study were selected from a larger list compiled by Cotterill (1999a) and span the six major supermarket departments: grocery, dairy, frozen food, health and 1 For a review of the literature on national brand and private label products, see Bergès-Sennou, Bontems, and Réquillart (2004) . 2 See Appendix A for information on the stores sampled and their location.
beauty aids (HBAs), meat, and produce. 3 The products were selected in proportion to departmental shares of sales calculated by Cotterill (1999a) in order to represent a typical consumer's market basket. This explains, for example, why more goods were sampled from the grocery department than from the dairy department. In every department the selection of products was divided evenly between national brand and private label goods, with the exception of the produce department, in which only national brand goods were available. Taking into account that private label products differ across different supermarket chains, we used data from
Consumer Reports to select products that do not vary much in quality among manufacturers.
The prices of the products were recorded directly off the shelves of the 18 stores. Figure 1 reports the average price of the national brand and private label market baskets for the three store categories. Only the non-promotional prices were recorded when a sampled product was on promotion. Data gathering was performed within a three-week period in October 2004 to avoid any time-series trends in the data. Figure 1 shows that for both national brand and private label products, the average price of the entire basket is lower at competing stores than at comparison stores. Moreover, Supercenters have the lowest average price for both market baskets and the average price difference between Supercenters and competing stores exceeds the average difference between competing and comparison stores.
Price Indexes and Model Formulation
To examine the impact of Wal-Mart Supercenters on the price of food products, we constructed price indexes by supermarket departments. Binkley and Connor (1998) goods (red meats, milk, and produce) are priced differently than packaged goods (products in the "dry grocery" and "health and beauty" department). Departmental price indexes were constructed using expenditure-weighted relative prices. Expenditure-weighted relative prices have been used in previous work examining supermarket prices (Cotterill, 1999b; Woo, et al., 2001, Yu and Connor, 2002) . Weighting prices by expenditure allows for proper accounting of the different nature of market baskets as well as respects the patterns of consumption in the United States. Formally, the indexes are given by: These stores were chosen because across departments they have the lowest average prices.
The weight W mj is the expenditure on good m, found in the market basket of department j, relative to the total expenditure on all goods sampled in department j. It is calculated as highest price volatility. One possible explanation is that Supercenters reduce the ability of supermarkets to coordinate prices and promotional activities. Marion, Heimforth, and Bailey (1993) found this to be true in the context of heterogeneous competition among supermarkets and larger warehouse stores. In addition, stores competing with Wal-Mart have been found to engage in both price and non-price strategies (Khanna and Tice, 2000) . Non-price strategies include improving service, image, or variety. Several of the competing supermarkets sampled for this study were recently renovated, with features such as gasoline stations, coffee shops, and bookstores. If competing stores use a greater number of strategic instruments to compete with Supercenters than comparison stores, we may expect competing stores to have the greatest overall price variability among the store categories.
The price indexes for all three store categories were pooled to enable a direct test of the effect of Wal-Mart Supercenters on supermarket prices. The resulting model can be expressed as:
(1) where V represents the expenditure-weighted relative price indexes, as described above. DAIRY, FROZEN, HBA (health and beauty aids), MEAT, and PRODUCE are binary variables included to capture price differences across departments. Therefore, the reference category is grocery.
COMPETE and COMPARE are binary variables that represent the different supermarket categories. COMPETE equals one if the supermarket is a store competing with the Supercenter, and zero otherwise. COMPARE equals one if the supermarket is a store located further away from a Supercenter and represents a comparison store, and zero otherwise. These variables are also interacted with the departmental binaries. We expect the results to indicate that Supercenters have the lowest average prices among all store categories and that the competing stores have lower average prices than the comparison stores. Hence the coefficients for COMPETE and COMPARE are anticipated to have positive signs, and the coefficient on COMPARE is expected to be greater in magnitude than the coefficient on COMPETE, to represent this pattern for the grocery department. Given the proper mapping of coefficients, we expect similar results to be realized for all departments.
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X represents a vector of variables consisting of demographics, store characteristics, and market conditions. These variables, stressed in importance by a survey of the literature on supermarket pricing and competition, measure income, population density, the distance to the nearest large competitor, store size, concentration, and the percentage of minorities in the local population. We describe these variables next.
INCOME is a binary variable equal to 1 if the city or town, associated with the index value, has a median household income greater than $45,725, i.e., in the upper half of the data set. Given that consumers become less price sensitive as income increases (Hoch et al., 1995) we expect the coefficient to be positive. The binary nature of this variable is intended to reflect the average difference in prices between areas of "high income" versus "low income" in New England.
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Income data from the 2000 Census were used to generate this variable.
POPDENS represents population density and is expected to have a negative sign, as food retailers have greater incentive to compete when consumers can easily travel among stores (Lamm, 1981; Cotterill, 1986) . Data on population and land area for the cities and towns were available from the 2000 Census.
Concentration data were not available at levels disaggregated enough for this study, and therefore two proxies are used in place of the conventional measurements of industry concentration, e.g., four-firm concentration ratio and the Herfindalh-Hirschman Index. DTLC is the distance, in miles, to the nearest supermarket or Supercenter. CONCENTRATED is a binary variable equal to one if the town or city associated with the price index has fewer than three large food retailers. Both of these coefficients are expected to be positive. The locations of the stores in each town or city were obtained from the Trade Dimensions 2004 Retail Data Directory and driving distances among stores were determined using the electronic service Mapquest.
SSIZE is the size of the store, in thousands of square feet. According to Connor (1996, 1998) , store size can affect prices in two opposite directions. Larger stores may enjoy economies of scale and thus charge lower prices. However, larger stores may also stock more items and provide more services, which contribute to raise costs and thus prices. Binkley and Connor (1998) BH is the percentage of blacks and Hispanics living in the associated town. Blacks and
Hispanics are more sensitive to grocery prices (Hoch et al., 1995) . Thus, this variable is expected to be negative. Demographic data were obtained from the 2000 Census.
Results and Discussion
Equation ( problem among the variables in the X vector. Consistent price data were not available for private label produce and therefore price indexes were not calculated for those goods.
7 Note that five of the 12 conventional retailers in our sample are relatively large supermarkets with store areas greater than 50 000 square feet. Those stores have amenities, such as coffee shop or deli area, which are typically not found in smaller stores. The coefficient on INCOME is positive and statistically significant for both brands. In percentage terms, the coefficients indicate that the price of national brands is seven percent higher, and the price of private labels is 24 percent higher in higher income locations in New
England than in lower income locations.
In general, expressed as a percentage of the average value of the dependent variable, the effects of the demographics and market conditions on price are greater in magnitude for private label products than for the national brand products, except for the effect of market concentration (CONCENTRATED). This pattern supports the findings that supermarkets have greater control over private label prices as opposed to the national brand prices set by manufacturers (Mills, 1995) and that consumers who purchase private label goods are more price sensitive than those who primarily shop purchase national brands (Dhar and Hoch, 1997) . Tables 4 and 5 give the expected price index value for each department and store type, holding all demographics, market conditions, and store characteristics constant. Column 6 in each A decrease in average prices is attributed to the presence of Supercenters in all departments except for national brand meat. This counterintuitive finding for the national brand of meat is not statistically significant. It may be attributed to a temporary pricing anomaly during the data collection time frame or a small sample size for meat.
For both national brand and private label products, the largest competitive effect of Supercenters occurs in the dairy department with estimated decreases in prices of 17 percent and 12 percent, respectively. Among national brand products, the grocery and produce departments are also significantly affected by the presence of Supercenters. Supercenters cause a nine percent decrease in the price of national brands of both grocery items and produce. Significant average price decreases are attributed to Supercenters for private label HBA and meat products. We are unable to conclude that the presence of Wal-Mart Supercenters has a statistically significant effect on the prices of frozen food items, regardless of the brand type. Finally, the grocery department for private label goods is not significantly impacted by the presence of Supercenters.
Column 4 of tables 4 and 5 depicts the average price differences between the Wal-Mart Supercenters and the conventional supermarkets with which they compete. These differences indicate to what extent Supercenter prices are lower than competing stores (column 4) and lower than comparison stores (column 5). With two exceptions, Supercenters prices are significantly lower, on average, than those of competing stores, and the differences are greater in magnitude than those calculated between competing and comparison stores. The two exceptional cases are private label HBA products, for which the estimated difference is insignificant, and private label meat, for which Supercenters have the highest average prices among all store categories. The HBA department is unique in this study, as it is comprised of products that are also available at many other store types, including pharmacies and other mass merchandisers. Therefore, greater overall price competition and lower average price differences between Supercenters and competing stores, relative to other departments, is expected for the HBA department. As mentioned previously, the results for the meat department call for further investigation.
Column 4 of table 4 indicates that Supercenters price their national brand products between 14 and 23 percent lower than competing supermarkets. The estimated national brand price differences between Supercenters and competing stores are generally larger than the corresponding private label differences, which vary between 13 and 17 percent (according to column 4 of table 5). The largest price differences are for national brand of dairy, frozen food, and meat products, and private label grocery products. As expected, the price difference is larger between Supercenters and comparison stores. Supercenter prices are lower than comparison stores by 17 to 34 percent depending on the national brand department (column 5 of table 4), and by 9 to 24 percent for private label departments (column 5 of table 5). The largest price differences are for dairy products for both national brands and private labels. Table 6 reports the average departmental shares of sales as determined by Cotterill (1999a) .
The average departmental price differences reported in tables 4 and 5 were weighted by these shares of sales. The results, reported in table 7, represent the average overall competitive effects of Supercenters on prices at conventional supermarkets. They correspond to the overall average price differences between competing and comparison stores. The estimates were calculated in two ways. With method 1, the weighted price difference was calculated using all of the percentage differences reported in tables 4 and 5. Method 2 utilizes only those effects that were found to be statistically significant. The overall competitive effect of the presence of Supercenters on supermarket prices ranges from a 5.82 to a 6.83 percent price decrease for national brand goods and a 3.11 to a 6.73 percent price decrease for private labels. Given that the private label estimate calculated using method 1 is statistically insignificant, our results show that the overall effect of Supercenters is greater for national brand products. National brand products are universally more expensive and more heavily promoted than their private label substitutes. Therefore this finding is in agreement with the ongoing trend of lower prices in conventional supermarkets as a response to Wal-Mart, as noted by Adamy (2005) . Moreover, we may expect a lower competitive effect on private label prices because their heterogeneity relative to Wal-Mart private labels is such that the competition is not as strong for those goods as for national brands.
Applying the same weighting scheme to the average price differences between Supercenters and conventional supermarkets, table 8 reports the overall price differences by store category and brand type. Only statistically significant price differences were included in the calculations. 
Model
Competing Stores Comparison Stores A. National Brand Expenditure-Weighted -17.13%*** -22.90%*** B. Private Label Expenditure-Weighted -8.02%** -14.30*** ***: Difference is significant at the .01 level **: Significant at the .05 level *: Significant at the .10 level On average, our results indicate that Supercenter prices are lower than prices at competing stores by 17 percent for national brand products and by eight percent for private labels.
Supercenter prices are overall lower than comparison stores by 23 percent for national brands and 14 percent for private labels. The extent to which Supercenter prices are lower than conventional supermarket is consistent with the estimates available in studies surveyed by Hausman and Leibtag (2005) , i.e., between 8 to 27 percent. The average price differences between Supercenters and supermarkets are greater (in percentage terms) for national brand products. One likely explanation of this difference between brands is the process through which the food retailers obtain their wares. National brand products are purchased from national brand manufacturers and distributors. Dobson and Waterson (1999) and Chen (2003) The margin between brands has been a frequently visited topic in the literature on supermarket pricing (Bergès-Sennou, Bontems, and Réquillart, 2004) . With Wal-Mart Supercenters taking an increasing importance in food retailing, it becomes relevant to question their effect on the national brand/private label margin. We can shed some light on this question.
According to our results, Supercenters have a greater price impact on national brands than on private labels. Combining this result with the fact that national brands are more expensive than private labels suggests that Supercenters have for effect to reduce the national brand/private label margin in the supermarkets with which they compete.
Conclusion
Wal-Mart is introducing Supercenters at a fast pace in the United States, especially in regions such as New England and California where Wal-Mart has a smaller presence. The projected introduction of a Supercenter typically creates much controversy and debate concerning the economic impacts of the new store. In this article, we examine one aspect of the impact of introducing Supercenters, that is the effect on grocery prices. More specifically, we examine the competitive effect of Wal-Mart Supercenters on prices at conventional supermarkets in New England. This effect was examined for the six major supermarket departments (dairy, frozen goods, health and beauty aids (HBA), meat, produce, and dry grocery) as well as both national brand and private label goods. We also examine the extent to which Wal-Mart's grocery prices are lower than those at conventional supermarkets. Thus, this article sheds some light on the pricing strategy of Wal-Mart Supercenters and the response of supermarkets when facing direct competition from a Supercenter.
The primary findings of this study are as follows: 1) Wal-Mart Supercenters result in a decrease in grocery prices between six and seven percent for national brand goods at conventional supermarkets competing within a radius of five miles from the Supercenter. The associated decrease in the price of private label goods is between three and seven percent. These findings are in line with those in the literature, more specifically those of Hausman and Leibtag (2005) who found an indirect price effect of WalMart of five percent of consumer expenditure. Given that national brand goods are more expensive, Supercenters lower the price margin between branded and unbranded goods.
2) The greatest impact of Wal-Mart Supercenters, in terms of price decreases, is in the grocery and dairy departments for both national brands and private labels. Lower prices are also observed for national brand produce, and private label HBA. Supercenters have no statistically significant effect on goods in the frozen food department.
3) Taking into account market concentration, other demographic variables, and store characteristics, Wal-Mart Supercenters price their national brand and private label products significantly lower than conventional supermarkets. The estimated average price difference between Supercenters and conventional supermarkets for national brand products ranges from 17 to 23 percent for competing stores and comparison stores, respectively. The corresponding differences for private labels are lower, ranging from 8 to 14 percent.
The greater overall competitive effect of Supercenters on national brand than on private label prices may reflect a strategic effort by competing supermarkets to increase consumer traffic or maintain customer loyalty. Dhar and Hoch (1997) found that a common strategy for supermarkets to increase consumer traffic is to lower the price and improve promotions on national brands as well as carry a greater number and assortment of national brands. In a region such as New England, which is wealthy relative to the nation as a whole, consumer demand for national brand products is high and this strategy may be particularly effective.
An average American family, with a total household income between $50,000 and $70,000, spends $1,411 per person annually on food intended for at-home consumption. 10 This range encompasses many of the cities and towns sampled for this study, as well as much of New
England. According to our results, a family living within five miles of a Wal-Mart Supercenter can expect to save between $44 and $97 per person annually by shopping exclusively at conventional supermarkets located within a five-mile radius from a Supercenter, allowing for the shopping basket to consist of some combination of national brand and private label products.
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The annual savings for consumers shopping entirely at Supercenters are larger. The results presented in this article suggest possible avenues for further research. In addition to the implications resulting from the regression analysis, the coefficient of variation (CV) pattern in the price indexes show that for nearly all departments and for both national brand and private label products, supermarkets competing with Supercenters have higher price variability than those located further away from the nearest Supercenter. This finding may reflect a reduction in the ability of supermarkets to coordinate promotional patterns. It may also reflect the presence of non-price competitive strategies in addition to standard price-cutting strategy. In fact, several of the competing supermarkets visited for data collection were recently renovated, featuring amenities such as gas stations, salons, or coffee shops. The CV pattern calls for an exploration of the strategies utilized by supermarkets when faced with competition from Supercenters. In general, more research is needed on the short-run and long-run price and nonprice response of supermarkets to the entry of Wal-Mart Supercenters. Such research would enable a better understanding of the profitability and viability of the supermarket industry in the context of the rapid proliferation of Wal-Mart Supercenters. 
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